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I, Patti,, Jules, Clement, Eto&kb Smoir. 
A^, a Bubjecfc of the King of the Belgians, 
of 73, Haachstraat, Veltem-Beisem. Belginm 
do hereby declare the invention, for which I 
pray that a patent may be granted to me. 
and themefchodbywhichitisto beperfonned, 
to be particularly described in and by the 
following statement: — 

This invention relates to a centrifugal 
darifying apparatus for eliminatmg from a 
hquid mieroscopic particles which are heavier 
than the- liquid, more particularly for 
ehminating the greater part of the bacteria 
contained in milk or similar liquids. 

Due to its qualitative and quantitative 
bactma content, crude iTitllr as such is 
inadequate for use as a foodstuff or for the 
preparation of by-products. It is usually 
essential, both from the economic standpoint 
and the hygienic one, to subject it to a 
teeatment which destroys all or most of the 
bacteria it contains. The present treatment 
of the milk is based on the heating thereof 
and is effected either by sterilization or by 
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The treatment having for its basis heating 
of tile milk haa the diuwbaek that the dead 
bacteria remain contamed in iihe treated 
liquid. It is actuaUy a desfcraction and not 
an elimination of the bacteria. Another 
drawback of the treatment by heating lies 
in the fact that milk with too great a 
number of bacteria must be treatea under 
thermal conditions detrimental to the organ- 
oleptio qualities of the millr , 

To obviate these drawbaoka, the treat- 
ment by heating is combined with a treatment 
by centrifuging. 

It has been proposed to subject milk and 
other liquids to a centrifugal force of 30,000 

f. 80 as to elhmnate substantisJly all the 
acteria therein. Such treatment is imprao- 
ticable firstly because the centtifiigal force 
of 30.000 g. which is i-ecommended is im- 
practicable industrially, secondly because 



said force causes an undue loss of dry material 
of the milk and, finally, because semi- 
industrial tests made by the applicant have 
revealed an unforeseen fact, namely, the fast 
leduetion of the separating power during 60 
centaifdging. Indeed, while a large percentage 
of the bacteria in the milk is eliminated after 
a few minutes of rotation of a centrifugal 
apparatus with a speed corresponding to a 
centrifugal force of 20,000 or 14,000 g. this 66 
percentage is less when the apparatus has 
been running for 20 to 30 minutes. This 
notable decrease in the separating power 
which was unforeseen previously is illustiuted 
by the following examples which concern 60 
pro-heated milk subjected to a ceatrifmral 
force of 14,308 g. ^ 

Percentage of bacteria 
remaining in the cen- 

trifuged millc 
(after setting tihe 
centrifuging appa- 
ratus in motion) 
lOmin 30min. 
23.0 
33.6 



Pre- Number of 

heating bacteria in 

temp- the pre- 

erature heatedmilk 



66 
66 
68 
69 
70 
70 
71 
71 
71 
71 



W 
3,600 
1,550 
3,500 
640 
1.100 
2,200 
630 
260 
220 
780 

(x) in thousands per ml. 

This decrease in efficiency with time excludes 
any possibiKty of industrial appKcation. 

The inventor has noticed that the object 
aimed at, that is to maintain a high percen- 
tage of elimhmted bacteria during centri- 
xuging, 73 obtained by usiiig a centrifugal 
darifyuur apparatus the bowl of which is 
provided with a aqiaJl opening or passage 
for ohanghig the normal cirouit of the liqidd 



Smin 
6.6 
8.3 
2.8 
2.8 
2.9 
2.4 
2.0 
4.6 
2.6 
3.9 



3.9 
14.0 
9.4 
6.5 
8.0 
16.0 
26.3 
10.6 



53.8 
96.7 
36.7 
29.6 
51.8 
32.7 
56.5 
58.4 
44.5 
67.6 
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765,034 



to be ixeated but whioli does not penuit the bowl of a centdfagal darifyiug appaiatus 
passage theiethiough of any appieciable according to the invention, 
gnantily of liquid or centiifuged deposit. MHk to be treated is supplied to the bowl 1 
llie inflwence of sidd smaSl opening or passage tlirough a channel 2 prodded in a member 3 
5 maybeexpkdnedasb6iiu;dnetol£08topp(ige wliichislociitedintheboui byaring4 wiiich 70 
thereby of unfavourabK torbnleuce pnen* co*opemtes witli projections 5 provided 
omom which occiu* in the bowl of a centri- iaside a cover 7. The cover 7 is attached on 
fugal dazifying apparatus, and wliioh are the bowl 1 and a sealing johit 0 is provided, 
prevented by a radial current caused by the The liquid leaves the bowl along the path 
10 suction created by the small opening. If at indicated by arrows 8 and it is discharged 76 
the start of the cmtnfoging said unfovour- through openings 0 provided in the upper 
able turbulence does not. occur, it is probably part of the cover 7. 

because it is compensated by the eteobostatio In order to maintain the separatmg power 
£>rces of the metal wall and of the bacteria of the apparatus at a constant value, the bowl 

15 adhering thereon. Once the metal wall is is provided iu its vertical ^rall with a passage 80 
coveted by a layer of ''centrifuged deposits", 10 extending theretluraugh and having a 
saidforces do not intervene any more. small cross-section, that is a cross-section 

According to tlie invention there is nro- such as will be aifoided by a passage the 
vided a centrifugal clarifying apparatus uom diameter of which is lots than I mm. and 

20 which daiified liquid is continuously dis- which is preferab^ in the range from 0.1 to 85 
charged whilst separated solids are deposited 0.4 mm. The passage permits communication 
on the interior surface of the bowl of the between tlie interior of the bowl and the 
apparatus, and wliich is characterised in atmosphm at all times. Tlie passage 10 is 
that the normal circuit of liquid to be not provided for evacuating liquid or deposits 

25 treated is varied by tlie pi'ovision in the bo^i and differs, therefoi-e. fix>m similai* openings 90 
of at least one passage which extends there- such as liave been pitiWded in the bowl of a 
through and is of small cross-section, that is centrifuiail creamer for the creaming of sour 
a <»!oss-section such as will be aftbrded by a ci-eaui ior the contlmious manufacture of 
passage the diameter of which is less than butter. The loss of an uiappreciable quantity 

30 1 mm., adapted at all times to permit of liquid through the openuig 10 is uuavoid- 95 
commnnicalion between tlie interior of the Me, 

bowl and the atmosphere. The examples shown on page3 illustrate the 

The diameter of the passi^ may be in tlie constancy of the separating power obtamed 
ra^Eefrom0.1 to0.4mm. by itshig a centrifugal clanfylu;g apparatus 

35 Further according to the invention tliere is with an output of 180 h'tres per horn*, the bowl 100 
provided a process for eliminating fh>m a of which mis provided with an opening of 
Uquid microscopic particles heavier than tlie 0.35 mm. diametor. The centrifugal force 
liquid, more particularly for eliminating applied was 12,242 g. 
bacteria fh)mmi]k or ^nmar liquids, whereby It is to be noticed that the centrifugal 

40 said liquid is centrifuged in a centrifugal elarii^ving apparatus will actually he part of 105 
daiifjring apparatus &6m \vhich clarified an equipment efiectuig also the pasteurization 
liquid is continuously discharged whilst or sterilization of the milk or sunilar liquid, 
separated solids are deposited on the interior If the milk is subjected to pasteurizing, it 
surface of the bowl of the apparatus, and may be centrifuged at the pasteurizing 

45 which is chamcterised in that the normal temperature. If, however, the milk is 110 
drenitofliquidtobetreatedis varied by the steruhsed. the centi'ifuging precedes the 
provision in the bowl of at least one passage sterilizhig. The centrifuguig may be eiFectcKl 
which extends theretlirough and is of small in combmation with the manu&cturing of 
cross-section, tliat is a cross-section such as condensed milk, milk powder, cheese or other 

50 will be a£foided by a passage the diameter of by-products. 115 
which is less than 1 mm., adapted at all Wliile the centrifugal clarifymg apparatus 
times to permit communication bet\reen the described above has a particular application 
interior of the bowl and the atmosphere. in the ti'eatment of milk and similar liquids. 

The centrifugmg may be effected with a it is to be understood that other uses are not 

55 centrifugal force lower than 15,000 g. excluded. 120 

The term "similar liquid" is deemed to in- Wiiat I claim is: — 
dude skhoi milk, ]partially skimmed miUc, milk 1. A centrlfi^al clarl^ing apparatus from 
cream, milk enriched with fatty materials, which clarified liquid is continuously dis- 
as well as any mixture of said products, charged whilst separated solids are deposited 

60 homogenized or not, with one another or on the interior surface of the bowl of the 125 
with Sia mUk. apparatus, characterised in that the normal 

In order that the invention may be clearly drcuit of liquid to be treated is varied by the 
understood one embodiment thereof vnR now provision in the bowl of at least one passage 
be described with reference to the accompany^ which extends therethrough and is of sm^ 

65 ix^ drawing which is a view, in section, of the cross-section^ that is a cross-section such as 130 



76S.084 



Nuxnbdr of n 

Pte-heating bacteria in !J?^J^ bacteria remainiiig in the centrifuged 

temperature thopre-heated ™^ aettog the centrifi^ing apparatus into 

milk motion) 
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76 
76 
76 
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70 
70 
70 
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(z) in tiionsanda per ml 



W 
17 
22 
660 
42 
100 
160 
106 
12 



2min. 
2.0 
2.4 
2.1 
2.3 
1.2 
2.3 
6.6 
6.3 



vniSi be afforded bj a passage the diameter of 
which is less than 1 mm, adapted at aU 
times to permit communication between the 
interior of the bowl and the atmosphere, 

2. An apparatus according to Claim 1, 
wherein the diameter of the passage is in the 
range of from 0.1 to 0.4 mm. 

3. A process for eliminating from a liquid 
microscopic particles heavier than the liquid, 
more particularly for eliminating bacteria 
from milk or similar liquids, whereby said 
liquid is centrifuged in a centrifugal clarifying 
apparatus from which clarified liquid is 
continuously discharged whilst separated 
solids are deposited on the interior surface of 
the bowl of the apparatus, and which is 
characterised in that the normal circuit of 
liquid to be treated is varied by the provision 
in the bowl of at least one passage which 
extends therethrough and is of small cross- 



lOmin. 
2.6 
2.4 
2.8 
1.0 
0.7 
2.9 
4.1 
6.8 



Omin. 
3.6 
2.8 
2.0 
4.3 
1.0 
3.9 
4.0 
4.7 



dOmin. 
4.1 
3.9, 
3.6 
7.1 
2.2 
2.8 
6.9 
8.1 



fiOmin, 
3.2 
6.5 
3.9 
6.4 
3.2 
42 
6.4 
7iS 



section, that is a eross-seotion such as will 
be afforded a passage the diameter of 
which Is less than 1 mm, adapted at all times 
to permit communication between the interior 
of the bowl and tiie atmosphere. 

4. A process according to Claim 3, whereby 
said centrifugmg is effected with a centrifugal 
force lower than 16,000 g. 

6. A centrifugal dai^ring apparatus con- 
structed and arranged to operate substaji- 
tially as herein described with leferance to 
the accompanying drawing. 

6. A process Kir elimTuating microscopic 
particles substantially as herein described 
with reference to the-aooompanyinff drawins. 
PAGE WHITE & FARRER 
Chaartercd Patent Agoits, 
27, Chance^ lana, 
London, W.C.2. 
Agents for tiie Applicant. 



^^hJ!^^ Office, by The Universities Pre8s.-1966. 

Pubhshed at The Patent Office, 26, Southampton Buildings, London, W.C.2, fiom which 

copies may be obtained. 
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I SHEET 7/,^, drawing Is a reproduction of 
the Original on c reduced scale. 



